A bibliometric analysis to evaluate global scientific production in the subject category 
Introduction
The subjects Operations Research (OR) and Management Science (MS) (even though there may be philosophical differences, we use the two terms interchangeably), have been defined by many authors in the field. Definitions range from "a scientific approach to decision making" to "the use of quantitative tools for systems originated from real life situations" (Eiselt & Sandblom, 2010) . The Institute for Operations Research and Management Sciences (INFORMS) defines OR/MS as the science of the optimum solutions. What all of this essentially means is that the science indeed uses quantitative techniques to make and prepare decisions, by determining the most efficient way to act under given circumstances. In other words, rather than throwing large amounts of resources (such as money) at a problem, OR/MS will determine ways to do things more efficiently.
As a formal discipline, OR/MS originated from the efforts by military planners during World War II. In the decades after the war, the techniques began to be applied more widely to problems in business, industry, and society. Since that time, OR/MS has expanded into a wide range of industries ranging from petrochemicals to airlines, finances, logistics, and governments, focusing on the development of mathematical models that can be used to analyse and optimize complex systems, and has become an area of active academic and industrial research (Eiselt & Sandblom, 2010) .
For decades, the journal impact factor (IF) has been an accepted indicator in ranking journals, however, there are increasing arguments against the fairness of using the IF as the sole ranking criteria (Waltman & Van Eck, 2013) . The 2-year impact factor published by Thomson Reuters in the Journal Citation Reports (JCR) is defined as the average number of references to each journal in a current year with respect to 'citable items' published in that journal during the two preceding years (Garfield, 1972) .
Since its formulation, the IF has been criticized for some arbitrary decisions involved in its construction. The definition of 'citable items' (these include letters and peer reviewed papers -articles, proceedings papers, and reviews-), the focus on the two preceding years as representation of impact at the research front, etc., have been discussed in the literature (Bensman, 2007; Moed et al., 2012) and have given rise to suggestions of many possible modifications and improvements (Bornmann & Daniel, 2008; Dorta-González & Dorta-González, 2013a,b,c; Dorta-González et al., 2014) .
Journal performance is a complex multi-dimensional concept difficult to be fully captured in one single metric (Moed et al., 2012, p. 368) . This has resulted in the creation of many other quality metric indices, such as the fractionally counted impact factor (Leydesdorff & Bornmann, 2011) , the audience factor (Zitt & Small, 2008) , the source normalized impact per paper (Moed, 2010) , the scimago journal ranking (González-Pereira et al., 2009 ), the h-index (Hirsch, 2005) , and the central area index (Dorta-González & Dorta-González, 2011; Egghe, 2013) to name a few.
Some bibliometric studies have been carried out on particular aspects of OR/MS. In the literature, Reisman & Kirschnick (1994) survey the contents of three journals in the US, Operations Research, Management Science, and Interfaces, to conclude the direction that OR/MS should take. In a later paper, Ormerod & Kiossis (1997) However these studies were mainly based on an analysis of a part, meanwhile there is no report which indicates the research status and trends of the academic field as a whole. In this paper we investigate the scientific progress in the discipline. We analyse the subject category OR/MS to illustrate global research status and trends in the discipline during the period 2001-2012. The result could help to better understand the global development of the OR/MS discipline, and potentially guide scientists towards evaluating and orienting their research.
Materials and methodology
The underlying bibliometric data was obtained from the online version of the With the intention of measuring and evaluate the scientific progress at the research front, we have focused on the research articles which are the primary source of the research results. All the articles referring to the OR/MS subject category during [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] were assessed taking into account the following aspects: document type and language, countries, institutions, journal, author keywords, citations, and authors hindex. The h-index is a simple measure incorporating both quantity and quality that has many advantages over other bibliometric measures.
Collaboration type was determined by the addresses of the authors, where the term "single country publication" was assigned if the researchers' addresses were from the same country. The term "international collaborative publication" was designated to those papers that were coauthored by researchers from more than one country.
Similarly, the term "single institution publication" was assigned if the researchers' addresses were from the same institution. The term "inter-institutional collaborative publication" was assigned if authors were from different institutions.
NetDraw (Borgatti, 2002 ) is a free program and one of the best network visualization packages on the market. It was used to analyse the international collaborations and inter-institutional collaborations.
Results and discussion

Document type and language
Following the Web of Science's document type classification, nine document types were found in a total of 71,670 publications during 2001-2012, as displayed in Fig. 1 . Articles (66, 283) were the most-frequently used document type comprising 92.5% of the total production, followed by proceedings papers (4,874, 6.8%), editorial materials (2,558, 3.6%), and reviews (868, 1.2%). The others were less significant and below 1%, including book reviews (713), corrections (396), news items (358), letters (325), and biographical items (128). From the point of language analysis, most of papers were published in English, comprising 99.9% of the total publications. [ Table 1 about here] Regarding impact factor, note that the optimum citation time window in the category OR/MS is greater than two years because in the majority of cases the five-years impact factor is greater than the two-years impact factor.
In addition, Bradford's Law of Scattering (Bradford, 1934) was applied. Bradford's law is a pattern first described by Samuel C. Bradford in 1934 that estimates the exponentially diminishing returns of extending a search for references in science journals. The journals were sorted in descending order in terms of number of papers, and then divided into three approximately equal parts. The first part containing 5 (6.5%) out of 77 journals represents the most productive one-third of the total papers. The 
Distribution by countries/territories
The top 20 most productive countries/territories are shown in Table 2 . Among the top 20 countries/territories were nine Asian countries, seven European countries, three
American countries, and one Oceanic country. The USA ranked first in terms of: total, single country and international collaborative publications. However, the collaborative papers represented only 33.6% of the total publications from the USA, which was less than most other countries in the top 20. Canada ranked 4th in the number of total publications, but it had the highest proportion (57.6%) of collaborative papers. The publication impact of the USA was excellent with the highest h-index (114) among all the countries, followed by China (66) and Canada (62). In addition, half of the countries had an index of 36-46. Notice that Taiwan ranked 3th in the number of total publications, but had a lower h-index of 43. However, Australia ranked 14th in the number of total publications, but had a higher h-index of 49.
[ Table 2 about here] the network of international collaboration, and it was the principal collaborator with major productive countries, such as China and Canada (Fig. 3) .
[ Fig. 3 about here]
Distribution by author keywords
The author keywords of total articles in the Web of Science database during [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] were considered. The top 25 most frequently used author keywords and their rank and percentage in different periods are listed in Table 3 , which shows the mainstream research in OR/MS is mainly focused on "networks", "control", "simulation", "production", and so on.
[ Table 3 A keywords tag crowd with the top 100 words is shown in Fig. 4 . This was elaborated with a free on-line application available in TagCrowd.com.
[ Fig. 4 about here]
Most frequently cited papers
The top 20 most cited papers (articles and reviews) are listed in [ Table 4 about here]
Most productive authors
The top 20 most productive authors are listed in Table 5 . Among the top 20 authors, ten were from China, followed respectively by the USA (3), Canada (2), Israel (1), Taiwan
(1), India (1), South Korea (1), and Singapore (1). Cheng T.C.E who published the greatest number of papers had an h-index of 25, and was ranked 1st. Levitin ranked 5th
in the number of papers, he had only an h-index of 15, and was ranked 11th. Yao who ranked 10th in the number of papers had an h-index of 19, and was ranked 3th.
[ Table 5 about here]
Conclusions
For the bibliometric analysis in the subject category of Operations Among the top 20 countries/territories nine were in Asia. The USA ranked first in terms of total, single country and international collaborative publications. However, the collaborative papers represented only 33.6% of the total publications from the USA, which was less than most other countries in the top 20. The publication impact of the USA was excellent with the highest h-index (114) among all countries, followed by China (66) and Canada (62). Among the top 20 most productive authors, ten were from China, five from North America, and the rest from Asian countries.
The mainstream research in OR/MS is mainly focused on "networks", "control", "simulation", and "production", although "genetic algorithms" might be one of the research hot topics in the coming years.
Finally, we have tried to measure the scientific progress in the discipline. These results could help to better understand the global development of the discipline, and potentially guide scientists towards evaluating and orienting their research. TP total publications, R (%) rank and percentage of the author keywords in total publications 
